Gene therapy for immunological tolerance: using 'transgenic' B cells to treat inhibitor formation.
B cells have been shown to function as tolerogenic antigen presenting cells (APCs) both in vivo and in vitro. We have taken advantage of this property, as well as the ability of IgG carriers to be potent 'schleppers' for tolerogenic entities, to develop a gene therapy approach to induce unresponsiveness in a number of systems, including the elimination of haemophilia inhibitors. Thus, peptide-IgG constructs have been engineered into retroviral vectors to create 'transgenic' B cells for tolerance applications. In this paper, we discuss our gene therapy approach mediated by B cells (as well as bone marrow cells) for tolerance acquisition in various mouse models for autoimmune disease and haemophilia A. The mechanisms that are the underpinning of this effort and role of regulatory T cells are discussed herein. Our results indicate that gene therapy strategies can successfully reduce the incidence and or onset of autoimmune diseases and prevent/reverse inhibitor formation in haemophilia A mice. Based on recent success with a model for tolerance with human T cell clones in vitro, plans for future application in patients are discussed.